
In low risk pregnancies adverse events during labour
that affect the development of the baby are rare. Most
cases of cerebral palsy have antecedents in the antenatal
period,8 with only about 10% of cases having an
intrapartum cause. The prevalence of perinatal mor-
tality or cerebral palsy from intrapartum causes is about
0.8 per 1000 and 0.1 per 1000 respectively.1 Most studies
of electronic fetal monitoring were underpowered to
detect these rare events and have concentrated on more
immediate fetal outcomes. When perinatal mortality was
studied no effect was seen. Nevertheless, the cardiotoco-
graph continues to be an important document in many
legal cases concerning cerebral palsy.

So the evidence is strongly against the routine use of
electronic fetal monitoring. This is further reinforced by
the publication last month of the Royal College of
Obstetricians and Gynaecologists’ guidelines on elec-
tronic fetal monitoring, which have been developed with
the National Institute for Clinical Excellence.1 This
important document has brought together all the good
evidence on electronic fetal monitoring. There are some
important messages, which should affect practice on
labour wards throughout Britain.

The chief recommendation is that intermittent aus-
cultation is the most appropriate method of fetal
monitoring for women in labour who are low risk. This
allows the best compromise between assuring fetal
safety and allowing the woman mobility and independ-
ence during labour. For auscultation to be successful it
needs to be frequent, especially in the second stage of
labour, and therefore requires one to one care of the
woman. Unfortunately this is an ideal which may be
impossible in hard pressed labour wards, where
midwives are often in short supply. Ironically, there is
good evidence that one to one care alone has a power-
ful effect on the labouring woman, reducing interven-
tion.8 The cardiotocograph can become a surrogate for
this best quality care and has a major impact on the
caesarean section rate.

If intermittent auscultation identifies a problem or
the woman has major risk factors then electronic fetal
monitoring should be used. The main problem then
lies in interpreting the cardiotocograph trace. The
guidelines address this at length and provide good cri-
teria for identifying suspicious and abnormal traces.
Another key recommendation is that all professionals
involved in managing labour should have regular, con-

tinuing training in interpreting and storing cardiotoco-
graphs. This recommendation is in line with three
recent Confidential Enquiries into Stillbirths and
Deaths in Infancy, which have consistently recognised
inadequate interpretation of the cardiotocograph as a
prime cause of adverse events.9–11 To prevent litigation
trusts should act on this recommendation and ensure
that such training is available free for all relevant staff.

The guidelines have also looked at other methods
of testing fetal well being in early labour and of fetal
monitoring, such as fetal pulse oximetry and fetal elec-
trocardiography. These newer tools may be useful as an
adjunct to electronic monitoring, but they are no more
predictive of adverse outcomes. Research is needed to
identify more specific tests of fetal well being that will
allow us to identify babies at risk during labour without
having a major impact on women. For now, it is impor-
tant that electronic fetal monitoring should be used
appropriately in high risk women and that intermittent
auscultation is recognised as a valid form of
management for most low risk cases.
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Preventing renal failure in the critically ill
There are no magic bullets—just high quality intensive care

Few doctors trained in the past 20 years have not
learnt of the benefits of “low dose” dopamine in
patients developing acute renal failure. The

belief that low dose dopamine is beneficial was based
on the physiological and pharmacological properties
of dopamine and on personal anecdotes, but there is a
lack of clinical trials, those available being of poor
quality.1 The recent publication of a high quality
randomised, double blind, placebo controlled study2

showing no benefit of “low dose” dopamine has, there-
fore, killed—or at least mortally wounded given that it

takes time for cardiac surgeons to catch up—one of
critical care’s sacred cows.

In this study 328 patients (in 23 Australasian inten-
sive care units) with an acute inflammatory response
and early renal dysfunction (raised serum creatinine
concentration or oliguria) randomly received a
dopamine infusion (2 ìg/kg/min) or placebo. The pri-
mary outcome variable, peak serum creatinine
concentration during infusion, did not differ between
the well matched groups. Moreover, there was no
difference in any other variable studied, including
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requirement for dialysis. Indeed, urine output and use
of frusemide did not differ, suggesting that dopamine
was not even an effective diuretic. A possible criticism
of the study is that the patients had already established
renal dysfunction at time of entry, and some
proponents of dopamine would argue that it is only
likely to be of benefit if used as prophylaxis. However,
the failure of dopamine to influence any study
endpoint makes even this suggestion unlikely.

The results are actually not surprising. The weight
of evidence has long been against the use of dopamine,
especially as its adverse effects (inappropriate vasocon-
striction, tachyarrhythmias, reduced respiratory drive,
increased intrapulmonary shunt, altered immune and
endocrine responses, and reduced splanchnic per-
fusion) are well recognised.1 Low dose dopamine can
no longer be considered to “do no harm and possibly
do some good,” as we were taught, and this study con-
clusively shows that dopamine has no role in prevent-
ing acute renal failure in critical illness.

If dopamine is out then what is in? The
development of acute renal failure in hospital
significantly increases a patient’s risk of death (odds
ratio for death 5.5 for contrast induced renal dysfunc-
tion3). When it occurs in intensive care in combination
with acute respiratory failure, mortality exceeds 50%
even in the best centres.4 Prevention is therefore vitally
important. Acute renal failure is generally associated
with renal hypoperfusion often in association with
severe sepsis or relative or absolute hypovolaemia or as
a consequence of pump failure. Thus its prevention
requires meticulous attention to the systemic haemo-
dynamic disturbance, fluid balance, and the avoidance
of nephrotoxins.

Invasive haemodynamic monitoring and optimum
fluid management have never been studied in a
prospective clinical trial, however, other than in those
that have focused on perioperative management of
high risk surgical patients. In this population the
weight of the evidence seems to favour intensive
haemodynamic monitoring with aggressive fluid
therapy as a means of reducing overall morbidity and
mortality.5–7 In contrast, in the general intensive care
unit population there is no evidence to support target-
ing any specific cardiac filling pressure or the use of any
particular resuscitation fluid. Given the ready avail-
ability of mechanical ventilation and renal support
(haemodialysis or filtration), we advocate generous
fluid resuscitation in patients with oliguria and renal
dysfunction. Access to the central venous pressure may
help guide adequacy of resuscitation, but in patients
with cardiac or respiratory disease measurement of
pulmonary artery occlusion pressure may be more
accurate. Both pressures can be influenced by factors
other than blood volume, however, and interpretation
of pressure traces is subject to considerable interob-
server variability.8 Hence modern monitoring tech-
niques reporting circulatory volumes and lung water
may in time be shown to be more useful. Fluid overload
resulting in impaired pulmonary gas exchange should
be avoided whenever possible, but if it does occur
initial treatment is with high dose diuretics. Failure to
respond suggests established acute renal failure and
requirement for dialysis.

Optimisation of “preload” with adequate fluid resus-
citation may not be enough. In critical illness renal per-

fusion pressure and renal blood flow develop a linear
relation.9 The vasopressor catecholamine norepine-
phrine has been shown in clinical studies of sepsis to
increase renal blood flow and improve renal function.10

Again, a lower acceptable limit for mean arterial
pressure compatible with adequate renal perfusion is
not defined. For most patients a level of 70 mm Hg is
probably adequate, higher levels being needed in elderly
people or those with hypertension. A good rule is to aim
for the premorbid mean arterial pressure or seek the
lowest pressure that maintains adequate end organ
function. In cardiogenic shock or after cardiac surgery
augmentation of perfusion pressure by intra-aortic
balloon counterpulsation is also associated with
improved renal function.11 Raised intra-abdominal pres-
sure is another factor that impairs renal perfusion
despite normal or raised mean arterial pressure.
Improvements in renal function often occur after
decompressive laparotomy or drainage of tense ascites.12

What of pharmacological manipulations? Apart
from avoiding nephrotoxins such as aminoglycosides
and iodinated radiocontrast agents, there is little to
recommend. Frusemide may induce diuresis and ease
fluid management, but there is no evidence that
promoting diuresis in acute renal failure improves out-
come.13 Similarly, there is no evidence to support the
use of mannitol, a nephrotoxin, in high doses. A few
new agents remain under investigation, but there is not
yet enough evidence to recommend them.14 In a small
double blind, placebo controlled, randomised trial the
free radical scavenger N-acetylcysteine attenuated the
rise in serum creatinine concentration in patients with
renal dysfunction receiving radiocontrast agents.15 In
our view, prevention of renal dysfunction in critical ill-
ness is simply a case of “back to basics”: optimise
volume and defend pressure.
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Glucosamine for osteoarthritis: magic, hype, or
confusion?
It’s probably safe—but there’s no good evidence that it works

People with joint pain, including those with
osteoarthritis, are consuming large quantities of
glucosamine as a result of a huge volume of

recent media coverage on its possible value. Reviews
and leading articles in medical journals have variously
labelled it a magical new treatment,1 criticised the
“hype,”2 or, more commonly, been non-committal.3

Perhaps we are just confused.
Glucosamine is a sugar, a sulphated amino-

monosaccharide, one of the constituents of the
disaccharide units present in articular cartilage
proteoglycans. In vitro work has shown that it can alter
chondrocyte metabolism, and this is the rationale usu-
ally given for its use in osteoarthritis.4 However, it is
unclear whether oral glucosamine can reach chondro-
cytes in vivo,3 and in addition to the oral compound
(the commonly available form), injectables and local
preparations have been subjected to clinical trial.5–8

The most appropriate dose and route of administra-
tion remain unknown. We do not even seem to know
how to classify it: is it a drug, a food supplement, a
nutriceutical, or a complementary therapy?

Osteoarthritis is a heterogeneous and poorly under-
stood condition. It is a common, age related cause of
pain and physical disability in older people. In clinical
practice any regional joint pain in an older person may
be labelled as due to osteoarthritis, a concept reinforced
by the almost ubiquitous radiographic changes.9

However, the origin of pain caused by osteoarthritis is
unclear, and regional joint pain in older people is often
due to periarticular lesions or referred pain rather than
articular problems.10 Recent work also confirms that
there is little relation between the severity of the
radiographic changes and the severity of symptoms.11

There is confusion about what we are trying to do
when we treat people with osteoarthritis, epitomised by
the glucosamine literature. A reasonable objective is the
reduction of pain, stiffness, and other symptoms that
arise from a joint as a result of osteoarthritis, with the
plausible goal of a secondary reduction in disability. But
why should we expect an agent that affects articular car-
tilage to have any effect on symptoms? There are no
nerves in articular cartilage.10 In addition, examination
of the glucosamine literature shows that investigators
have used several different patient related outcome
measures, often mixing up different domains of
outcome. An agent that affects cartilage might
conceivably affect the radiographic changes of osteoar-
thritis, but why should we want to try to alter the radio-
graphic changes when there is no relation between their
severity and the clinical expression of the disease?11

Nevertheless, a race is on among pharmaceutical
companies to find agents that do alter the radiographic
progression of osteoarthritis, in the belief that this will
be followed by proof that this results in less long term
morbidity and fewer joint replacements. That concept
remains to be proved, though a recent report in the
Lancet suggests that glucosamine and its makers may
have won the race.5

So how good is the evidence that glucosamine alters
either the symptomatic expression of osteoarthritis or its
radiographic progression? Actually, not very good.
Indeed, something amusing seems to be happening as a
result of our evidence based approach to new therapies.
Glucosamine may become the first agent about which
we have more published systematic reviews, editorials,
meta-analyses, and comments than we do primary
research papers. Our literature search identified nine
reviews (and many editorials and comments), but only
24 primary studies (three of which were on combined
therapies that included glucosamine). Other overviews,
including a Cochrane systematic review, are in the pipe-
line. Perhaps we could have got away with examining
other peoples’ reviews, but we have studied most of the
trial publications as well.

We agree with McAlindon et al12 and Delafuente,13

who complain that most of the primary studies are poor
and most of the trials too small. To be fair, the reviews
and meta-analyses are dominated by trials done several
years ago, many of which were particularly poor, and the
quality of more recent studies is clearly better. But we
have two additional concerns about the existing
evidence. Firstly, much of the research is sponsored by
companies making glucosamine. Company sponsorship
affects the likelihood of positive results in trials of
non-steroidal anti-inflammatory drugs,14 15 and the same
bias will probably exist with glucosamine. We identified
12 trials with clear involvement by a company producing
the product: all these trials gave positive results. Nine
other studies reported positive findings but we could not
ascertain the source of funding. Conversely, of the three
trials that reported a negative effect, only one reported
commercial funding. Secondly, most reviews have not
been able to take account of the possible effects of pub-
lication or language bias.12 16 17 So, though much of the
research points to glucosamine being a safe and effective
treatment for osteoarthritis, problems with bias and
quality mean that these results must be treated with
caution.

We conclude that there is more confusion and hype
than magic about glucosamine. The rationale for its
use is unclear, the best dose and route of administra-
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